What is biological aging?
Aging is a progressive process spanning from optimal performance at maturity to gradual and advanced diminishing function involving the entire organism [1 ], impacting physiologic systems, functional characteristics and clinical features. Chronological age conveys a rough approximation of a status, whereas biological aging results from the interaction of genetic, environmental and behavioral factors, as well as disease. Accelerated aging occurs when biological age outpaces chronological age and the emergence of typical aging phenotypes at an earlier age than commonly observed [1 ,2] . While operational definitions of aging phenotypes are inconclusive [1 ,3 ] and various age-related biomarkers are used in the literature [3 ,4 ] , determining whether and to what extent a disease or risk factors contribute to premature aging is crucial in a chronic disease as addiction. Our review centers on the major pathways and interacting pathophysiological processes that may contribute to accelerated aging in drug addiction (see Figure 1 and Table 1 ).
Why study aging in addiction?
Drug-addiction involves premature mortality and early onset of age-related disease. For example, due to arterial, cardiac and cerebrovascular toxicity, cocaine is involved in 40.3% of emergency admissions related to illicit drug use with the highest rates occurring in men aged 35-44 [5] . Similarly the median life of smokers is reduced by at least 10 years not just from cancer, which is a hallmark disorder of aging [6] , but also from damage to vascular and pulmonary systems and the brain. Vast efforts are geared toward psychosocial and occupational rehabilitation of individuals with substance use disorders. Yet, the earlyonset of diseases triggered (e.g., cirrhosis of the liver by alcohol) or exacerbated by drugs of abuse (e.g., pulmonary hypertension by methamphetamine [7] ) remains mostly undetected, resulting in silent disease progression, amounting to a vast personal, social and economic burden [8] . We propose that substance use promotes accelerated aging, and that its early detection is crucial for the prevention of premature morbidity and mortality.
Presenting conditions
Contribution of addiction-related phenomenology to premature aging Addiction is considered a chronically relapsing brain disorder associated with abnormal brain morphology [9 ] and function [10] . It has been conceptualized as a syndrome of impaired response inhibition and salience attribution ('iRISA') encompassing deficits in higherorder cognitive control and motivational functions, functions of the prefrontal cortex including the orbitofrontal cortex and anterior cingulate cortex, and neuroanatomically connected subcortical and limbic reward structures. Frontal cortical areas are activated in addicted individuals during intoxication, craving, and binging, and they are deactivated during withdrawal, and their functioning vis-à-vis the subcortical reward pathways are suggested to contribute to long-term self-control and motivational deficits [11] , leading to perilous lifestyle.
Genetic factors that contribute to variability in response to psychoactive agents can enhance hemodynamic reactivity, incidence of coronary vasoconstriction, vascular damage and cardiac and pulmonary pathology. Additionally, synergetic effects between multiple environmental, psychosocial and behavioral factors comprising the addiction 
